Background Tuberous breast is a rare congenital deformity which is likely to appear in various clinical forms, the worst being characterized by severe hypoplasia. This clinical expression may represent one of the greatest challenges in breast surgery due to malformation memories that restrict the reshaping of the mammary cone that would not otherwise be solved through a simple breast augmentation. To improve the quality of the final results correction of the tuberous aspect often requires the use of adipo-glandular flaps frequently described in the literature to reconstruct the inferior mammary pole which works efficiently, even though a typical depression often remains between the inferior border of the areola and the closer skin to recall the memory of the tuberous aspect.
Introduction
Tuberous breast is a rare congenital deformity appearing during puberty, probably due to hormonal disorders whose real incidence is still unknown. Clinically, several different expressions of the deformity have been described since it was first reported in 1976. In its full expression it is characterized by severe hypoplasia, a narrow mammary base circled by a fibrous ring through which the parenchyma herniates backward to the nipple-areola complex widening its diameter. Ptosis and asymmetry are often associated. Despite several described procedures, tuberous breast still represents one of the greatest challenges in breast surgery for plastic surgeons. Breast augmentation alone usually cannot successfully correct the malformation and it often requires several adjustments such as sulcus modifications, mammary base enlargement, and areola reshaping to transform the tubular aspect to a more conic shape.
Moving downward a rotation flap from the herniated parenchyma to the upper part of the abdomen, thus to reach the ideal sulcus, we can obtain a wider mammary base to entirely surround a breast implant, avoiding the iatrogenic double-bubble deformity. Although good outcomes in tuberous breast reshaping could be achieved with this onestep surgical procedure, non-optimal contouring between the areola and the closer skin may persist because a typical depression remains as a stigmata of the deformity due to the difference in thickness. We describe a further strategy consisting of a telescopically drawing back of the areola moving downward a retro-areola distally based flap in a subcutaneous plane. This flap works efficiently to reduce the prominence of the areola and realigns it at the same time with its thickness to the closer profile of the shaped mammary cone, thus obtaining a reproducible satisfactory outcome.
Materials and Methods
Between September 2006 and March 2014, 71 patients with tuberous breasts underwent surgical procedures to repair the deformities. Sixty-seven patients had bilateral deformities (94.37 %), and 4 patients (5.63 %) had unilateral deformities. Patient mean age was 18.6 years, ranging between 17 and 23 years old. All breast deformities were evaluated according to the Grolleau classification: 24 were type 1 (33.8 %), 16 were type 2 (22.5 %), and 31 were considered type 3 (43.7 %). Asymmetry was present in all the patients, 63 (88.7 %) of these required correction.
There were no other anomalies present, and no family history of breast malformation was referred. One hundred forty-two breast implants were employed ranging in volume between 185 and 245 cc. All the implants were placed in a sub-muscular double plane. A single-stage approach was used for all cases in association with mastopexy in 47 cases, areola reduction in 47 cases, breast reduction and asymmetry reshaping in 63 cases.
Preoperative Planning
Keeping in mind the desired breast and the limits of the malformation during preoperative planning, type and entity of the deformity have to be evaluated considering the habitus of the patient. Preoperative planning usually starts with a setup of the areola complex: we tend to perform larger circles rather than narrower ones because a smaller areola means a wider peripheral scars due to a stronger centripetal retraction. Afterward the orthogonal axis of the breast is marked taking into account the desired implant and the amount of available glandular tissue that could be transferred downward into the abdomen: the wider the distance between the previous and neo-sulcus, as well as when larger implants are selected, the larger is the flap to be raised.
Round-block mastopexy should be planned also thus to lift upward the areola when necessary. Volume assessment is usually planned through a reduction of the bigger breast rather than using different implants.
Surgical Technique
All the procedures were performed under local anesthesia with deep sedation during infiltration which turns eventually lighter for the rest of the time to ensure a sufficient degree of comfort. All the patients were under strict control of vital parameters such as blood pressure, O 2 saturation, heart activities by an anesthesiologist during the entire procedure.
All cases were infiltrated with 100-150 ml of saline solution ?20 ml of xylocaine 2 %, 20 ml of carbocaine 2 %, 20 ml of naropine 10 %, and 1 mg of adrenalin: this aids hemostasis, a long-lasting anesthesia and makes dissection easier.
A circular incision, ranging between 3.2 and 4.8 mm, reshapes the areola through a peripheral de-epithelization according to preoperative marks. At the inferior border of the reshaped areola a full-thickness incision through the parenchyma is made downward, until reaching the pectoralis fascia, thus to separate the tubular breast in two different parts: the upper part containing the areola and the lower part containing most of the herniated glandular tissue where a subcutaneous dissection extends downward into the abdomen to reach the neo-sulcus: the wider the distance from the previous sulcus, the wider the dissection extends downward (Fig. 1a, b) . During this dissection a fibrous ring may be encountered evidencing a narrowing of the lower pole of the tuberous breast; multiple radial incisions to release it can be useful to obtain a more conical shape.
Through the lower portion of the separated parenchyma an adipo-glandular flap is then dissected basing its survival on the superficial vascular network at the base of the tuberous breast (Fig. 1c) . To reach the neo-sulcus any attachment of the surrounding tissue should be released; however, it is mandatory to leave an adequate thickness to ensure its viability. Once the flap is completely dissected, its perfusion is checked and it may be shaped with many scored incisions proximally, thus to improve its distribution when it is transferred downward into the neo-sulcus (Fig. 1d) . Aligning to the fibers, a subpectoralis pocket is created by electrocautery dissection: no blunt dissection and meticulous hemostasis are strictly recommended. The implant is usually placed in a double plane through the periareolar incision to achieve a better contour in the upper part of the breast and leaving free the bottom part of prosthesis to move forward the surrounding flap, obtaining a more convex shape and avoiding a double-bubble deformity at the same time. No further skin incisions are necessary. Through a ''finger glove'' rotation, the flap is moved downward and covers the implant entirely reaching the neo-sulcus where it is gently fixed with some transcutaneous stitches (Fig. 2b) .
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The logic of the flap is to move downward the parenchyma in a skin pocket harvested in the upper part of the abdomen thus to transfer the tissue herniated behind the areola to reconstruct the missing part of the breast. As tuberous breasts belonging to grade I of the Grolleau classification are missing the inferior medial part of the breast, a more oblique orientation of the major axis of the flap may be helpful to reach the more distant part of the missing breast to be reconstructed, as shown in case 5.
A second flap is harvested splitting craniocaudally the thickness of the areola taking into account its prominence: the more prominent the areola, the thicker is the flap in order to obtain a telescopical drawing back thus to resolve the prominence deformity. This flap, basing its survival on the distal border of the areola, has to be rotated caudally to join the base of the first flap subcutaneously, where it will be fixed with some stitches (Fig. 2a) . The logic of this flap is to produce a telescopic drawing back of the areola realigning its prominent aspect, increasing, at the same time, the profile of its inferior edge where usually a characteristic depression remains that distorts the profile of the mammary cone due to a difference in the thickness. The use of drainage is strictly recommended. A round-block suture with a 3/0 Gortex ensures the stability of the areola diameter preventing its enlargement. The periareolar incision is sutured with four cardinal 3/0 vicryl stitches and between them many 4/0 white vicryl intradermal stitches perfectly connected the edge of the wound. Several sterile strips are applied to reinforce the stability of the wound closure which has to be kept as long as possible. To avoid skin maceration they will be hourglass shaped. A custommade push-down bra will be maintained for at least one or 2 weeks.
Discussion
Tuberous breast is a rare congenital breast deformity affecting young women bilaterally or unilaterally. Etymologically its name derives from Latin and it means protuberance similar to the tuberous root plant shape. It appears during puberty and may also occur in males particularly in those affected by gynecomastia. Because of its anti-aesthetic appearance it often requires surgical correction, but this adjustment is still one of the most challenging for plastic surgeons depending on the severity of the clinical expression.
Although the exact etiology has not yet been elucidated and it is still controversial, it is generally accepted that it is due to hormonal disorders or anomalies of local receptors to their response. Embryology theories suggest a disorder during mesenchymal invagination of the ectodermal breast notch during the 10th-14th week of gestation. Phylogenetic theories indicate a resemblance with animal teats.
Apparently there is no family incidence but the real frequency of the malformation remains unknown because of social embarrassment that deters the affected patients from a medical examination. Sometimes, especially for the minor forms, it is considered a simple physiological anatomical variation by the patients who may not even be aware of it. Clinically it may appear from a moderate hypoplasia of the inferior medial quadrant to major hypoplasia involving the breast entirely, often associated with varying degrees of ptosis and breast asymmetry. In its full expression, the malformation is characterized by a small volume of the gland, a cylindrical rather than a conic shape, shorter orthogonal axes, and a higher inframammary fold constricted by a fibrous ring due to a thickening of Camper's superficial fascia, which is absent below the areola [1, 2] . The existence of this denser ring has been histologically demonstrated and does not allow the normal development of the lower mammary pole during puberty. The envelopment of mammary tissue will be feasible just forward throughout the weakness at the back of the areola where the fascia layer is absent. Through this fibrous constriction the gland drops downward below the inframammary fold exhibiting a variable degree of ptosis. The areola cannot oppose resistance to this enlargement and becomes progressively wider.
In the standing position, the shape of the ideal breast is an irregular cone with the lower line more convex and longer than the upper with the areola at the top of the vertex slightly facing upward. Keeping in mind these anatomic characteristics, a satisfactory contouring of tuberous breast will be obtained by widening its base, moving downward the inframammary fold, and reshaping the areola aspect. The distal flap works efficiently to enlarge the mammary base moving downward the previous sulcus and spreading evenly the herniated tissue to cover the implant entirely, fixing itself at a new inframammary fold, thus to avoid a double-bubble deformity. The dual plane inset of the prosthesis ensures at the same time an optimal surrounding of the upper part of the implant, and through muscular control, its drawing down, cooperating with the flap to get more convexity at the lower pole profile in conformity with the surgical strategy. The dual plane inset works to make the round implant more similar to the anatomical one, so as to avoid complications due to rotations. [3] The rotation of the adipo-glandular flap often allows for the patient's own tissue to cover the lower pole of the prosthesis expanding the inferior part of the mammary cone without resorting to skin expanders or other materials such as an acellular dermal matrix thus avoiding complications such as prolonged seroma.
Although most techniques can give satisfactory results of tuberous breast reshaping, in the inferior part of the areola an irregularity often remains due to the different thicknesses between the areola and its peripheral skin covering the pivot point of the flap employed for lower pole reconstruction [4] [5] [6] [7] [8] (Fig. 3) . In our opinion this area represents an Achilles' heel where a distortion of the profile representing a stigmata of the deformity often remains, even for the minor forms. Several authors proposed lipofilling to resolve this weak point. Although it may easily resolve this anomaly, several surgical procedures may occur because of its unpredictable results depending on graft survival. We propose a simple and reliable surgical strategy, easy to perform contextually to the main procedure, able to ensure stable, predictable, and satisfactory results just moving downward the tissue from the back of the areola to its lower periphery producing a telescopically drawing back of the areola and moving forward the closer profile of the mammary cone decreasing the difference in thickness.
Results
The average time for the procedures was 110 min, ranging between 90 and 130 min for the most difficult cases. Drainage was removed between the 1st and 4th day maintaining an average time of 2.5 days. Our long-term result is 6 years with a minimum follow-up of 6 months. No particular differences have been noticed between anatomical and round implants in the long run even if anatomical implants become more natural faster, otherwise implant rotations should be considered. No reports concerning breast feeding do to pregnancies have been referred yet. Out of the 71 treated cases no serious complications have been reported: of minor importance we referred only a few cases of nipple-areola complex temporary hypoesthesia resolved spontaneously in a few months. There were no hematoma requiring surgical revision, no necrosis of the areola complex, and most importantly no necrosis of the adipo-glandular flaps; their vitality was not disturbed by rotational movement and the pedicles have been demonstrated valid and reliable. The quality of the scars, especially those around the areola, usually needed improvement with fraxional laser therapy. Sometimes the redness was prolonged for a long time. A multiple-choice questionnaire survey taken from ''Breast-q patient reported outcomes'' including a few points concerning satisfaction with breasts as well as psychosocial, physical, and sexual well-being was given to all the patients; of these only 63 effectively took part. The aim of this study was to investigate the patients' perceptions of the tuberous breast disorder and analyze their aesthetic results related to the patients' expectations. Aesthetically pleasing results were ranked as high as 98 %.
Clinical Cases
These includes Cases 1, 2, 3, 4, 5.
Conclusion
Several techniques for the correction of tuberous deformity have been proposed since the malformation was described by Rees and Aston in 1976. Some authors propose breast augmentation with periareolar mastopexy and skin expanders whereas others have to rearrange the inferior pole of the breast using glandular plasty, cutaneous flaps, z plasty, or lipofilling. Although these classical procedures may correct tuberous breast deformity successfully, they often require multiple surgical steps that may require general anesthesia, long periods of hospitalization, or additional surgical procedures.
In our opinion, a single-stage procedure feasible under local anesthesia, keeping in mind the comfort of the patients, means a faster return to one's usual life-work style and lower costs. In addition, the vertical scar is often unnecessary because a meticulous planning of a retroareola distally based flap satisfactorily manages areola projection while achieving a satisfactory correction of the deformity. This procedure represents a safe surgical approach to one of the biggest challenges in breast surgery, feasible and easy to perform, giving satisfactory longlasting results in most tuberous deformity cases without a long learning curve.
